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SUMMARY 


An investigation was conducted in the Langley 16-foot transonic tunnel to 
determine the influence of upper-surface nacelle exhaust flow on the aerodynamic 
characteristics of a supersonic cruise aircraft research configuration at Mach 
numbers from 0.60 to 1.20. The configuration included a wing-body combination 
with detached engines suspended over the wing to produce upper-surface exhaust 
flow effects. The configuration was tested at angles of attack from -4° to 6° 
and jet total-pressure ratios from 1 (jet off) to approximately 13. Wing-tip 
leading-edge flap deflections of -10° to 10° were tested with the wing-body 
configuration only (no nacelles). Various nacelle locations (chordwise, span- 
wise, and vertical) were tested over the ranges of Mach numbers, angles of 
attack, and jet total-pressure ratios. The results show that deflecting the 
wing-tip leading-edge flap from 0° to -10° increased the maximum lift-drag 
ratio by 1.0 at subsonic speeds. Jet exhaust interference effects were 
negligible. 


INTRODUCTION 

Extensive research programs have been conducted to define and meet the 
design requirements of a commercially acceptable supersonic cruise aircraft. 

The highly swept arrow-wing supersonic configuration with engine nacelles 
mounted under the wing has been shown to be aerodynamically efficient at 
transonic and supersonic speeds (refs. 1 and 2). However, this type of con- 
figuration exhibits poor take-off and landing aerodynamic performance (refs-. 3 
and 4) . Tests conducted in low-speed wind tunnels have shown that blowing the 
jet exhaust over the upper surface of the wing provides an effective means for 
providing the high lift required for improved take-off and landing performance 
(ref. 5). An additional benefit from over- the-wing nacelles is the attenuation 
of the exhaust flow noise during take-off and landing (ref. 6) . 

The purpose of the present investigation was to determine the influence 
of upper-surface nacelle exhaust flow on the longitudinal aerodynamic charac- 
teristics of a supersonic cruise aircraft research (SCAR) configuration at 
transonic speeds. The tests were conducted in the Langley 16-foot transonic 
tunnel at Mach numbers from 0.60 to 1.20 and angles of attack from -4° to 6°. 
Jet total-pressure ratio was varied from 1 (jet off) to approximately 13. 
Several chordwise, spanwise, and vertical height locations of the nacelles 
were investigated. The theoretical program used for this investigation is 
described in the appendix; a comparison of theoretical results with experi- 
mental results is also given. 



SYMBOLS 


The symbols used in the computer printouts are listed in the second 
column. 

A/B engine nozzle afterburning-power setting 


b B wing span, 84.66 cm 


C D 


drag coefficient. 


Drag 

<3«S 


C L 


lift coefficient. 


Lift force 


C p CP 

c C 

c 

1 L 

L/D 
M 
P 

Pt,j 

Poo 

Pt,j/Pco 

<3oo 

s 

x X 


Pitching moment 

pitching-moment coefficient, 


pressure coefficient. 


P - P Q 


<3oo 


local wing chord at any spanwise location, cm 

mean geometric chord of reference wing, 68.92 cm 

maximum nacelle diameter, 4.99 cm 

fuselage length, 141.61 cm 

lift-drag ratio 

Mach number 

local static pressure, kPa 
jet total pressure, kPa 
free-stream static pressure, kPa 
jet total-pressure ratio 
free-stream dynamic pressure, kPa 
reference area, 4189.5 cm2 

longitudinal distance from either fuselage nose or wing 
leading edge, positive downstream, cm 
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x e axial distance from wing leading edge to nacelle exit at any 

spanwise station, positive downstream, cm 

y Y lateral distance from model center plane to nacelle center plane, 
perpendicular to body center plane, cm 

z vertical distance from model reference line, positive up, cm 

z w vertical height of jet exhaust center line (relative to wing upper 

surface for positive Xq; relative to wing leading edge for 
negative x e ) , positive up, cm 

a angle of attack of model, deg 

<$f wing-tip flap deflection angle, relative to model reference line, 

positive leading edge up, deg 

Az distance from mean camber line, positive up, cm 

Subscript: 

max maximum 


APPARATUS AND METHODS 
Wind Tunnel 

The Langley 16-foot transonic tunnel is a single-return, continuous-flow, 
exchange-air-cooled, atmospheric wind tunnel with an octagonal slotted- throat 
test section. The tunnel has a continuously variable speed range from Mach 0.20 
to 1.30. A description of the Langley 16-foot transonic tunnel is given in 
reference 7. The average Reynolds number per meter varies from 9.4 * 10® at 
M = 0.60 to 12.0 x 10® at M = 1.20. 


Model Description 

A three-view computer -generated drawing of the SCAR configuration, includ- 
ing fundamental model dimensions and jet-nacelle reference planes, is presented 
in figure 1 . The moment center location is for an aircraft with its afterbody 
and tail. The method used to generate these drawings and the generic develop- 
ment leading to this model are discussed briefly in the appendix. The model 
consisted of an arrow-wing/body combination having a fuselage length of 
141.61 cm and a wing span of 84.66 cm. The wing was highly swept back, twisted, 
and cambered with reflexed trailing edge. The main wing section had a leading- 
edge sweep of 74° and the wing tips were swept 60°. A geometric description 
of the model is given in table I. The wing tips were detachable from the main 
wing (fig. 1(b)) and were available with both positive and negative leading-edge 
flap deflections (-10° to 10°). Twin vertical fins were located at the juncture 
of the main wing and the wing tip. Two engine nacelles were suspended over the 
wing by pylons as shown in figure 2. However, on the model the engine nacelles 
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were not mounted on the wing-body configuration and no wing-nacelle pylon was 
provided to simulate this attachment. A photograph of the model installed in 
the tunnel test section is shown in figure 3. The sting support system, which 
also provided the means for supplying high-pressure air , is shown in figures 2 
and 3. The high-pressure air was maintained at a controlled temperature near 
300 K. The nacelle support was designed to independently support the two 
nacelles above the wing-body configuration while providing the capability to 
vary the location of both nacelles relative to the configuration. (See table 
in fig. 1(a).) The nacelle geometry consisted of an ogive forebody and nozzles 
configured to simulate a turbofan jet engine operating in both nonaf terburning- 
and after burning -power modes. (See fig. 4.) 


Instrumentation and Tests 


Aerodynamic forces and moments on the wing— body configuration were mea- 
sured with a six-component internal strain-gage balance. Cavity base-pressure 
measurements were used to adjust the force and moment data to correspond to 
f ree _stream static pressure over the model base area. Forces and moments on 
the nacelles were not measured for these tests. The upper surface of the left 
wing and lower surface of the right wing were instrumented with static pressure 
orifices. Pressures were measured on all configurations; however, pressure 
data are presented for only the basic wing-body and wing-body-nacelle 
configurations . 

Tests were conducted in the Langley 16— foot transonic tunnel over a range 
of Mach numbers from 0.60 to 1.20. Angle of attack was varied from -4° to 6° 
and jet total-pressure ratio was varied from 1 (jet off) to approximately 13 
depending on Mach number. Summarized in table II are the various test config- 
urations. To insure a turbulent boundary layer, transition trips were applied 
to the wing— body configuration and nacelles in accordance with the results pre- 
sented in references 8 and 9. 


PRESENTATION OF RESULTS 


The results of the investigation are presented in the following figures: 

Figure 

Effect of several wing-tip leading-edge flap deflections on the 
longitudinal aerodynamic characteristics of the wing-body 

configuration ^ 

Effect of wing-tip leading-edge flap deflections on maximum lift-drag 

ratio and pitching -moment coefficient at = 0.15 6 

Effects of longitudinal displacement of nacelle-strut assembly on 
longitudinal aerodynamic force and moment characteristics with 
jet off and 6f at -10° ^ 
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Figure 


Effects of lateral displacement of nacelle-strut assembly on 
longitudinal aerodynamic force and moment characteristics with 
jet off and at -10° 8 

Effects of vertical displacement of nacelle-strut assembly on 
longitudinal aerodynamic force and moment characteristics with 
jet off and <Sf at -10° 9 

Pressure distributions for the wing-body configuration without 

jet nacelles ..... 10 

Pressure distributions for the wing-body configuration with jet 
nacelle-strut assembly with A/B, <S f = -10°, x e /c = -0.17, 
y/(b/2) = 0.46, and z w /d N =1.50 11 

Effect of jet exhaust flow on wing pressure distributions with 
A/B, 5 f = -10°, a = 4°, x e /c = -0.17, y/(b/2) = 0.46, and 

z w /d N = 1 .50 12 

Variation of longitudinal aerodynamic characteristics with jet 
total-pressure ratio at <$f = -10° and the following conditions: 

VB, x e /c = -0.17, y/(b/2) = 0.46, z w /d N = 1.50 13 

A/B, x e /c = 0.10, y/(b/2) = 0.46, z w /d N = 1.47 14 

A/B, x e /c = 0.82, y/(b/2) =0.46, z w /d N = 1 .63 15 

A/B, x e /c = 0.31, y/(b/2) = 0.25, z w /d N = 1.17 16 

A/B, x e /c = -0.69, y/(b/2) = 0.58, z w /d N = 1.60 17 

A/B, x e /c = -0.17, y/(b/2) = 0.46, z„/d N =1.75 18 

A/B, x e /c = -0.17, y/(b/2) = 0.46, z w /d N =1.25 19 

non-A/B, x e /c = -0.17, y/(b/2) = 0.46, z w /d N =1.50 20 

Computer -gene rated drawings of supersonic transport aircraft 21 

Predicted lift coefficients at various angles of attack 22 

Measured and predicted wing-body lift coefficients at 

M = 0.90, x e /c = -0.17, y/(b/2) = 0.46, and z w /d N = 1.50 23 

Predicted longitudinal pressure distributions 24 

Comparison between experimental and theoretical pressure coefficients at 
M = 0.90, a = 4°, jet off, x e /c = -0.17, y/(b/2) = 0.46, and 

Z w/^N = 1*50 25 

RESULTS AND DISCUSSION 

Effects of Wing-Tip Leading-Edge Flap Deflections 

The longitudinal aerodynamic characteristics of several wing-tip leading- 

edge flap deflections are presented in figure 5. These effects are for the 

wing-body configuration only without the influence of the nacelles. Maximum 
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lift-drag ratio occurs near a lift coefficient of 0.15 at all Mach numbers. 

The unstable pitching-moment coefficient (about the center of gravity chosen) 
results from the model not having the horizontal tail, which is required to 
balance the longitudinal loads of the aircraft. 

Figure 6 shows the variation of maximum lift-drag ratio and pitching-moment 
coefficient as a function of flap angle. Leading-edge flap deployment from 0° 
to -10° (leading edge down) increased (L/D) max by 1.0 at most subsonic Mach 
numbers and by 0.5 at M = 1 .20. Pitching-moment coefficient also showed a 
positive trend (destabilizing effect) which indicated that a slight change in 
tail position would be required to trim the aircraft. As the result of having 
produced the highest level of L/D, the wing-body configuration with the -10° 
flap deflection was selected as the baseline configuration to be used in com- 
bination with the nacelle variations for all subsequent testing presented in 
this paper. 


Effects of Nacelle-Pylon-Strut Interference 

Force and moment measurements .- Aerodynamic force and moment character- 
istics of the wing-body configuration with and without interference effects due 
to the jet nacelle-strut assembly (jet-off exhaust flow) are presented in fig- 
ures 7 to 9. Longitudinal displacement of the nacelle-strut assembly near or 
ahead of the wing leading edge (x e /c = -0.17 and 0.10) produced higher wing- 
body pitching moments at all Mach numbers than those for the wing-body with no 
nacelles. Locating the nacelles near the wing trailing edge (x e /c = 0.82) pro- 
duced lower pitching moments than those for the no-nacelle configuration. 
Longitudinal nacelle displacement generally decreased the wing-body minimum 
drag for the forward wing positions and increased the drag for the aft position 
(data referenced to wing-body-alone configuration) . Lateral displacement of 
the nacelle-strut assembly from the quarter-semispan station (y/(b/2) = 0.25) 
to the half-semispan station (y/(b/2) = 0.58) decreased the wing-body pitching 
moment for all Mach numbers; this indicated that the nacelle assembly inter- 
ference effect was diminishing. It should be noted that the level of wing-body 
pitching moment is greater for the wing-body-nacelle configuration than for the 
wing-body alone. Lateral movement of the nacelles generally resulted in lower 
wing-body minimum drag at subsonic speeds than that for the no-nacelle configu- 
ration. Vertical nacelle movement (fig. 9) generally had little to no effect 
on the forces and moments compared with the basic wing-body-nacelle configu- 
ration (x e /c = -0.17, y/(b/2) = 0.46). 

The installation of the nacelle assembly appears to destabilize the flow 
field over the wing when the nacelle is positioned near the wing leading edge, 
but the nacelle tends to stabilize the flow field (acts as a tail) when posi- 
tioned near the wing trailing edge. Whether these effects were the result of 
just the presence of the jet nacelle or of the combination of the jet nacelle- 
strut assembly was not determined. Therefore, no correction was applied to 
the forces and moments due to the nacelle installation effects. 

Wing pressure measurements ♦- The fuselage and wing pressure distributions 
are presented in figure 10 for the configuration without the jet nacelle-strut 
assembly and in figure 11 for the configuration with the assembly. Wing pres- 
sures in the proximity of the jet nacelles (jet off) appear to be more positive 
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over both the upper and lower surfaces of the wing at subsonic speeds. Although 
the nacelle-strut installation influenced the pressure measurements on the 
upper- and lower-wing surfaces at subsonic speeds, little effect due to the 
nacelle-strut installation was observed on the wing lower surface at M = 1 .20. 


Effects of Jet Exhaust Flow 

The effect of jet operation on the longitudinal aerodynamic characteristics 
is presented in figures 13 to 20. Jet exhaust flow was varied from jet-off con- 
ditions up to a jet total-pressure ratio of approximately 13, Jet interfer- 
ence effects on the wing appeared to have negligible influence on the wing-body 
forces and moments at all Mach numbers and nacelle locations investigated. This 
result indicates that the jet plume did not wash the wing upper surface and that 
there was no overall variation of the wing flow field due to jet operation. 
Pressure distributions, shown in figure 12 at a jet total-pressure ratio of 6 
to indicate maximum influence of the jet exhaust flow, show pronounced local 
effect from jet operation. (See y/(b/2) = 0.450 and 0.555 in fig. 12.) These 
pressure perturbations appeared to be self -compensating , however, such that 
little effect of jet operation occurred in the total wing-body forces and 
moments, as noted earlier. Comparison of figures 13 and 20 shows that nozzle 
exit size (A/B or non-A/B) had no apparent effect on the aerodynamic forces 
and moments. (Table III lists the symbols used in these figures to represent 
the various angles of attack.) 


SUMMARY OF RESULTS 

An investigation was conducted in the Langley 16-foot transonic tunnel to 
determine the influence of upper-surface nacelles on a supersonic cruise air- 
craft at Mach numbers from 0.60 to 1.20. The following results are indicated 

from this study: 

1. Wing— tip leading— edge flap deployment of —10° increased maximum lift 
drag ratio by 1.0 at most subsonic speeds. 

2. Jet exhaust interference effects were negligible at all test conditions 


Langley Research Center 

National Aeronautics and Space Administration 
Hampton, VA 23665 
September 27, 1979 
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APPENDIX 


THEORETICAL PREDICTIONS OP PRESSURE DISTRIBUTIONS 
AND LIFT COEFFICIENTS 

The computer program described in reference 10 was used to generate draw- 
ings of the four-engine aircraft of references 1 to 4 and the two-engine air- 
craft of reference 5. These drawings are shown in figures 21 (a) and 21 (b) , 
respectively. Drawings of any aircraft • configuration at any viewing angle 
can be generated by this program. Figure 21 (c) shows a computer— generated 
drawing of the model of this investigation modified as required for the 
theoretical prediction program described in references 11 and 12. 

The three-dimensional aerodynamics computer program (refs. 11 and 12) 
was used to predict static pressure distributions and forces and moments on 
the SCAR configuration with upper-surface nacelles. The method of computations 
is summarized as follows: The configuration surface is divided into numerous 

quadrilateral panel sections, each containing an aerodynamic singularity. 

A constant source distribution is used on the body panels, and a vortex dis- 
tribution having a linear variation in the streamwise direction is used on the 
wing and tail panels. The normal components of velocity induced at specified 
control points by each singularity distribution are calculated and make up 
the coefficients of a system of linear equations relating the strengths of the 
singularities to the magnitudes of the normal velocities. Singularity strengths 
which satisfy the boundary condition of the tangential flow of the control 
points for a given Mach number and angle of attack are determined by solving 
this system of equations with an iterative procedure. Once the singularity 
strengths are known, the pressure, force, and moment coefficients acting on 
the configuration can be determined. This program accepts the jet nacelles 
as input but does not take into account the influence of the nacelles in the 
aerodynamic calculations. Therefore, the nacelles were input as bodies par- 
sllsl to the main body in order to determine their effect on pressure dis- 
tribution and lift. The jet plumes were numerically described as solid bodies 
having a diameter equal to the real jet exhaust and extending downstream from 
the nozzle exit to the end of the model sting support. 

Although all configurations listed in table I were processed over a wide 
range of Mach numbers and angles of attack, only a few representative samples 
are presented in this paper, since only minor variations in the computed values 
are observed. Predicted lift coefficients at various angles of attack for 
Mach numbers of 0.90 and 1.20 are shown in figure 22. The computer program 
of references 11 and 12 considers the lift-curve slope to be linear. Therefore, 
only two cases per Mach number were considered. The lift-curve slopes for the 
subsonic Mach numbers are the same; therefore, data are presented only for 
M = 0.90. The predicted lift curve is similar to the measured values but at 
a slightly higher level, as indicated by the dashed line shown in figure 23. 

Using reference 1 0 as a base, a computer program was developed to visualize 
the model fuselage center line profile and wing airfoil profiles at 11 spanwise 
locations. These profiles obtained from the numerical model also describe the 
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APPENDIX 


physical model and are used in the computation of predicted pressure coeffi- 
cients. Predicted longitudinal pressure coefficients are presented in fig- 
ure 24 for Mach numbers of 0.90 and 1.20, angle of attack of 4°, and with 
and without jet nacelles and exhaust plumes. A comparison between experi- 
mental pressure coefficients and the theory of reference 11 is shown in fig- 
ure 25. The comparison appears to be poor, mainly because the theory did not 
account for vortex flow, which apparently forms on the wing leading edge. 
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TABLE I .- Continued 


( a ) Continued 







Mean 

camber 

line . 

Az / 1 , 

for - 





Chord location . 














x / c , percent 






Airfoil section 







- 

CM 

3 

4 

5 

6 

7 

8 

9 


■■ 

12 

13 

0 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

.125 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.25 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.5 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.75 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

1.0 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

1.5 

-.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

2.5 

-.000 

-.000 

.000 

.000 

.000 

.001 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

5.0 

-.001 

-.000 

.000 

.001 

.001 

.001 

.001 

.001 

.000 

.000 

.000 

.000 

.000 

10.0 

-.002 

-.001 

-.000 

.000 

.001 

.002 

.001 

.001 

.001 

.000 

.000 

.000 

.000 

15.0 

-.005 

-.004 

-.002 

-.001 

.001 

.001 

.001 

.001 

.001 

.001 

.000 

.000 

.000 

20.0 

-.008 

-.006 

-.004 

-.002 

.000 

.001 

.001 

.001 

.001 

.001 

.000 

.000 

.000 

30.0 

-.015 

-.012 

-.009 

-.005 

-.002 

-.000 

.001 

.001 

.001 

.001 

.000 

.000 

.000 

40.0 

-.023 

-.019 

-.014 

-.009 

-.004 

-.002 

-.001 

-.000 

.000 

.000 

.000 

.000 

.000 

50.0 

-.030 

-.026 

-.019 

-.013 

-.006 

-.004 

-.002 

-.001 

-.000 

-.000 

-.000 

-.000 

.000 

60.0 

-.037 

-.032 

-.025 

-.017 

-.009 

-.006 

-.004 

-.002 

-.001 

-.001 

-.000 

-.000 

.000 

65.0 

-.040 

-.035 

-.027 

-.019 

-.010 

-.008 

-.005 

-.002 

1 

o 

o 

-.001 

1 

o 

o 

-.001 

.000 

70.0 

-.043 

-.038 

-.029 

-.021 

-.012 

-.009 

-.006 

-.003 

-.001 

1 

o 

o 

-.001 

-.001 

.000 

75.0 

! -.045 

-.040 

-.032 

-.023 

-.013 

-.010 

-.006 

-.003 

-.002 

1 

o 

o 

-.001 

-.001 

1 .000 

80.0 

-.048 

-.043 

-.034 

-.025 

-.015 

-.011 

-.007 

-.004 

-.002 

-.002 

-.001 

-.001 

.000 

85.0 

-.050 

-.045 

-.036 

-.027 

-.016 

-.012 

-.008 

-.005 

-.002 

-.002 

o 

o 

1 * 

t 

o 

o 

.000 

90.0 

-.052 

-.047 

-.038 

-.029 

-.017 

-.013 

-.009 

-.005 

-.003 

-.002 

-.001 

-.001 

.000 

95.0 

-.054 

-.049 

-.040 

-.030 

-.019 

-.015 

-.010 

-.006 

-.003 

-.003 

-.002 

-.002 

.000 

100.0 

-.056 

-.050 

-.041 

-.032 

-.020 

-.016 

-.011 

-.006 

-.004 

-.003 

-.002 

-.002 

.000 
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Chord location 
x/c, percent 


Half thickness, z/c, for 


0 

.125 
.25 
.5 
.75 
1 .0 

1.5 

2.5 

5.0 

10.0 

15.0 

20.0 

30.0 

40.0 

50.0 

60.0 

65.0 

70.0 

75.0 

80.0 

85.0 

90.0 

95.0 

100.0 


1 


0.000 
.182 
.253 
.345 
.405 
.452 
.526 
.653 
.839 
1 .022 
1.131 
1.217 
1.348 
1 .430 
1 .485 
1.514 
1.490 
1.419 
1.301 
1 .136 
.922 
.662 
.354 
.000 


2 


0.000 
.182 
.253 
.345 
.405 
.452 
.526 
.653 
.835 
1 .010 
1.110 
1 .190 
1.317 
1 .392 
1.432 
1.455 
1.425 
1 .351 

1.233 
1 .071 
.869 
.621 
.332 
.000 


3 


0.000 
.182 
.253 
.345 
.405 
.452 
.526 
.653 
.828 
.992 
1.083 
1 .151 
1.256 
1.317 
1.357 
1.363 
1 .321 
1.242 
1.127 
.973 
.785 
.559 
.298 
.000 


4 


0.000 
.182 
.253 
.345 
.405 
.452 
.526 
.653 
.826 
.975 
1.055 
1 .120 
1.207 
1.270 
1.297 
1 .284 

1.233 
1.150 

1.038 
.892 
.716 
.507 
.270 
.000 


5 


0.000 
.182 
.253 
.345 
.405 
.452 
.526 
.653 
.823 
.965 

1.039 
1.096 

1.175 

1.233 
1.259 
1 .224 
1.165 
1.079 
.967 
.827 
.661 
.468 
.247 
.000 


Airfoil section 


6 


0.000 
.182 
.253 
.345 
.405 
.452 
.526 
.653 
.826 
.975 
1 .055 
1.120 
1.207 
1 .252 
1.264 
1.220 
1.159 
1 .071 
.959 
.818 
.653 
.460 
.244 
.000 


7 


0.000 
.182 
.253 
.345 
.405 
.452 
.526 
.653 
.823 
.965 

1 .039 
1 .096 

1.175 
1 .234 
1 .269 
1 .218 
1.155 
1.066 
.952 
.812 
.647 
.457 
.241 
.000 


8 


0.000 
.182 
.253 
.345 
.405 
.452 
.526 
.653 
.823 
.965 

1.039 
1.096 

1.175 
1.232 
1.254 
1 .203 
1.141 
1 .053 
.940 
.802 
.639 
.451 
.238 
.000 


9 


0.000 
.198 
.275 
.371 
.431 
.470 
.521 
.594 
.716 
.879 
.982 
1 .065 
1.192 
1 .292 
1 .329 
1 .276 
1 .209 
1.116 
.997 
.851 
.678 
.478 
.253 
.000 


10 


0.000 
.198 
.275 
.371 
.431 
.470 
.521 
.594 
.716 
.879 
.982 
1 .065 
1.192 
1.274 
1 .307 
1.254 
1.189 
1 .098 
.980 
.836 
.666 
.470 
.248 
.000 


11 


0.000 
.198 
.275 
.371 
.431 
.470 
.521 
.594 
.723 
.903 
1.032 
1.128 
1.268 
1.364 
1.403 
1 .347 
1.277 

1.179 
1 .052 
.898 
.719 
.507 
.268 
.000 


12 


0.000 
.007 
.014 
.028 
.042 
.056 
.083 
.137 
.267 
.505 
.716 
.898 

1.179 
1.347 
1.403 
1.347 
1.277 

1.179 
1 .052 
.898 
.716 
.505 
.267 
.000 


13 


0.000 
.007 
.014 
.028 
.042 
.056 
.084 
.139 
.271 
.512 
.726 
.911 
1 .196 
1.367 
1.424 
1.367 
1.295 
1.196 
1.068 
.911 
.726 
.512 
.271 
.000 



























































































TABLE II.- TEST CONFIGURATIONS 
[Nacelle locations are fuselage oriented^ 


6f, deg 

x e /c 

Y/(b/2) 

z w /d N 

Engine power 

Force tests 

0 



1 

No jets 

10 




No jets 

-5 




No jets 




BBS 

No jets 

-10 

-0.170 

0.462 


A/B, basic configuration 

-10 

.102 

.462 

'mBSm 

A/B 

-10 

.820 

.462 

UEilM 

A/B 

-10 

.308 

.249 

1 .166 

A/B 

-1 0 

-.686 

.580 

1.602 

A/B 

-10 

-.170 

.462 

1.748 

A/B 

-1 0 

-.170 

.462 

1.247 

A/B 

-10 

-.170 

.462 

1.497 

Non-A/B 


Pressure tests 


-10 



■MH 

No jets 

-1 0 

-0.170 

0.462 

BO 

A/B, basic configuration 

-10 

.102 

.462 

BBSs 

A/B 

-10 

.820 

.462 

BESS 

A/B 

-10 

.308 

.249 

BIOS 

A/B 

-10 

-.686 

.580 

1.602 

A/B 

-10 

-.170 

.462 

1.748 

A/B 

-1 0 

-.170 

.462 

1.247 

A/B 

-10 

-.170 

.462 

1.497 

Non-A/B 


















TABLE III.- SYMBOLS USED FOR THE ANGLES OF ATTACK IN 
AERODYNAMIC DATA FIGURES 13 AND 20 


MaCh Aar, 

number ' ^ 


Figure 13 

Figure 20 

t A/B) 

(non- A/B) 

O 

None 

□ 

o 

o 

□ 

A 

None 


o 

b 

None 

Q 

A 

Q 


o 

None 

□ 

o 

o 

□ 

A 

None 

k 

O 

Dk 

None 

Q 

A 

O 

b. 

O 

None 

□ 

o 

None 

□ 

O 

None 

A 

None 

None 

O 

tx 

None 


None 

□ 

A 

None 

t\ 

Q 

None 


Mach 

number 


ot, deg 



















Pivot point at 15-percent chord 


(b) Root section of outboard wing with leading-edge flap deflection of -10°. 


Figure 1.- Concluded. 







(a) Jet nacelle with A/B nozzle and forward suspension strut assembly. 
Figure 4.- Propulsion simulation system. Dimensions are in centimeters. 
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(b) Detail of nozzles 


Figure 4.- Concluded. 












u 









XqIc 

y/(b/2) 

o 

No nacelles 


□ 

-0.17 

0.46 

o 

.10 

.46 

A 

.82 

.46 




(b) M = 


z w^ 

1.50 

1.47 

1.63 

•5[ 


.4 


.3 


.2 



.80. 


Figure 7.- Continued 


Xe/c y/(b/2l 



O No nacelles 

□ - 0.17 0.46 1.50 

.46 1.47 




-.2 -.1 


.1 .2 



a, deg 


(c) M = 0.90. 


Figure 7.- Continued 


x e /c y/(b/2) zjdft 


O No nacelles 
□ - 0. 17 

O .10 



0.46 1.50 

.46 1.47 

.46 1.63 




(d) M = 0.95. 
Figure 7.- Continued. 
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Xg/c y/(b/2) z^/dfj 


O No nacelles 
□ -0. 17 

O .10 

A .82 



0.46 1.50 

.46 1.47 




a, deg 


(e) M = 1 .20. 


Figure 7.- Concluded. 
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Xe /c y/(b/2) 


O No nacelles 
□ 0.31 




(a) M 


0.25 1.17 

.46 1.50 

.58 1.60 
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Figure 8.- Effects of lateral displacement of nacelle-strut assembly 
on longitudinal aerodynamic force and moment characteristics with 
jet off and 6f at -10°. 
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Figure 8.- Continued 
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(c) M = 0.90. 
Figure 8.- Continued. 
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(d) M = 0.95. 
Figure 8.- Continued. 
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Figure 9.- Effects of vertical displacement of nacelle-strut assembly 
on longitudinal aerodynamic force and moment characteristics with 
jet off and Sf at -10°. 
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(b) M = 0.80. 
Figure 9.- Continued. 
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(c) M = 0.90. 
Figure 9.- Continued. 


42 


y/(b/2) 


x e /c 

O No nacelles 
□ “ 0.17 




(d) M = 


0.46 1.25 

.46 1.50 

.46 1.75 


5 

B 

SI 


s 

SB! 

IBI 

■Bl 

IBI 

Bl 

IBI 

IBI 

B5 

BB 

■> 

1 

B 


8 

jlj 

■BE 

IBI 

■BE 

IBI 

■Bl 

fll 

■Bl 

II! 

B* 

BS 

■ 

a 

B 

tm 

B 


fl 

■ 

in 

■Bl 

■Bl 

SI! 

■Bl 

511 

Bl 

51! 



■ 

■ 

B 

B 


■ 

fll 

■Bl 

IBI 

IBI 

Ml 

SI 

Ml 

5 

BB 


B 

B 


fll 

IBI 

IBI 

IBI 

Bl 

IBI 

% 

BB 


fl 

B 


fll 

IBI 

IBI 

Ml 

Bl 

ir«' 

m 

BB 


fl 

B 


Bl 

IBE 

IBI 

Ml 

Bl 


jb 

BB 


fl 

B 


fll 

IBI 

IBI 

IBE 

m 

Bl 

IB 

BB 


B 

B 


Bl 

IBI 

IBI 


f£i 

Bl 

IB 

BB 


B 

fl 


fll 

IBI 

IBI 

i"s 

fll 

Bl 

IB 

BB 


B 

B 


fll 

IBI 

IB! 

s£ji 

Bl 

fll 

IB 

BB 


B 

fl 

B 

Bl 


VZi 

Ml 


B 

IB 



fl 

fl 

B 

fll 

IB 2 

Ml 

Ml 

SI 

fl 

IB 

BB 


fl 

B 

B 

m? 

m\ 

IBI 

IBI 


B 

IB 

BB 

B 

fl 

B 

B 


Bl 

Ml 

IBI 

Bl 

B 

IB 

BB 

B 

B 

IB 

S’* 

SI 

IBI 

IBI 

IBI 

fll 

B 

IB 

BB 

B 

fl 

BB 

M 

Bl 

IBI 

IBI 

IBI 

Bl 

B 

IB 

BB 

B 

fl 

IR 

fll 

SI 

IBI 

Ml 

IBI 

IBI 

IB 

IB 

BB 


iBI 

IS 

IB 

IBI 

isi 

IBE 

IB 

Bl 

IB 

Bl 

fl 

BB 

m 

fl 

IB 

IBI 

IBI 

IBI 

IB 

Bl 

IB 

Bl 

B 

BB 

AM 

IBH 

B 

IB 

■■ 

IBI 

■BBB 

IBI 

mi 

IBI 

■Bl 

IB 

■B 

Bl 

Bl 

IB 

■M 

Bl 

HE 

B 

BB 

!Hfl 

IBI 

IBI 

■ 

B 

B 

■■ 

IB 

IB 

■BB 

IBI 

IBI 

BBS 

IBI 

IBI 

IBB 

IBE 

IBI 

IB 

IB 

IB 

BB 

fll 

Bl 

BB 

IB 

IB 

Bl 

Bl 

Bl 

B 

B 

B 

■■ 

BB 

BB 



Figure 9.- Continued. 
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Figure 10.- Pressure distributions for wing-body configuration without jet nacelles. 
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Figure 11.- Pressure distributions for the wing-body configuration with jet nacelle-strut 
assembly with A/B, 6 f = -10°, x e /c « -0.17, y/(b/2) = 0.46, and z w /d N = 1.50. 
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Figure 13.- Variation of longitudinal aerodynamic characteristics with 
jet total-pressure ratio at x e /c = -0.17, y/(b/2) = 0.46, and 

z w/ d N = 1*50. A/B; 6f = -10°. (Flagged symbols indicate repeat 
test points.) 
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Figure 13.- Continued. 


100 


.5 



0 




10 


a, deg 


8 


6 


4 


2 


0 


-2 


-4 


-6 


1 

1 

a 

a 

I 

B 

1 

i 

i 

ga 

a 

s 

1 

a 

§ 

S 

Ha 

ra 

i 

s 

H 

a 

a 

is 

1 

m 

Ii 


i 

[g 

i 

i 

i 

i 

i 

i 

1 



a 

a 

B 

B 


a 


gjg 

Si 

a 

a 

a 

a 

a 

ra 

ggj 


1 

iiii 

■ 

a 


ilB 

m 

m 


B 

m 

B 

B 

m 

B 

■ 


iiii 

iS 

m 

a 

a 

m 

a 

a 

a 

a 

m 

a 

a 

a 

gg 

a 


jjjjj 


i 


M 

ii 

m 

m 

a 

B 


B 

m 

B 

B 

B 

■ 

Iiii 

111! 

a 

rt.TJ 



K*' 

i 


nr* 





m 

u® 

S 

a 


a 

s 

a 

a 

a 

a 

B£ 


ms 


i 

i 

II 

HI 

HI 

era 

1 

i 

B 

a 

a 

B 

jg{j 

s 

1 

RjF 

1 

§§ 

ra 

in 

a 

ill 

88 

a 

in 

ii 

a 

a 

ra 

a 

§}.\ 

ms 

a 

a 

a 

1 

a 

a 

a 

m 

ii 

ra 

a 

SS! 

ra 

H 

18 

B 

B 

m 

m 

Era 

m 

ra 

B 

raB 

H 

Sra 

IB 

ra 

B 

ra 

B 

ra 

B 

ra 

m 

ra 

B 

ra 

B 

ra 

B 

ra 

B 

ra 

B 

as 

1 


in! 

a 

a 

a 

b 

m 

m 

a 

in 

a 

ii 

a 

m 

m 

a 

m 

a 

ra 

a 


S 


Bl 

IB 

B 

B 

B 

m 

m 

m 

m 

B 

B 

I 

;:h 

ilii 

iiii 

Hi! 

iiii 

mi 

1 

m 

iiii 


Hi! 

iiii 

mi 

nil 

mi 

nil 

115 


i: 

15!: 


i 

ill! 

mi 

M 

iiii 

iiii 

m 

B 

B 

B 

B 

B 

ra 

a 



a 

r£ 






a 

a 



am 

am 





8H 

H» 






a 








u 




L_ 




:lii 


ill! 

I 

1 

iin 


ill! 

liH 

iiii 

I 

1 

... 

■; 


i 










E 



m 

m 

B 


iiii 



E: 

i 



[TTE 


■ 



• 




II: 

; T 


' 


• 

' 





: 


n|: 



m 

m 

m 


it 













iiii 

HIT 



m 

a 

ill! 





p 


iiii 



m 

H 

IB 

1 

B 

m 

B 

m 

B 

m 

m 

I: 


ill! 



M 


HH 



ill! 

lin 

m 

a 

Hi! 



i* 


Iiii 


in 

■ 


B 

Bl 

IB 

i 

B 





B 

1 

Ni 

iiiq 




s 

Pf 






ss 

a 








S*i 

ET 


nil 

iii-j: 

m 


23 









ill! 





;|H 

Ijll 

iiii 

iiii 


iiii 

ini 

4 




•i; 



iiii 



11 

w 

is 


- 








... 

i 

g§j 

t£8 

is 


txmmnaxutm 


am imam 

na 


IF a i 

m 






f2C 



ga 



Ki 

as 

im 



«* 

IBB 

am 


mam 


am 

am 

mu 


«* 

ma 


f ** 


Hi 

gas 

Hffl 

mg 

a 

a 

: 'K 

a 


gm 

a 

a 

a 

jj§ 

m 

a 

m 

tJ- 

a 

1 

IB 

il 

Bl 

IB 

IS 

m 

B 

B 

m 

B 

B 

B 

B 

B 

: 

ill! 

1 


1 

m 

*s 




03 

H« 





s. 


v 



m 

u_ 

m 










a 


E 

*• 


§ 


m 

a 



III! 

•3 

a 

- 





•I 

?T 



i 

I 

s 









= : 



m 

a 

a 

H 

a 

a 

a 


m 

gffi 

a 

a 

a 

a 

m 


■■ 


a 

B 


m 

m 

Bl 

IB 

m 

m 

a 

B 

a 

11 

a 

B 

B 

B 

M 

a 


m 

a 

m 

a 

a 

m 

a 

m 

a 

ra 

iiii 

a 

| 

: 



m 

1 

IB 

a 

Bl 

m 

- 


iS! 

m 

m 

B 

B 

B 

B 

m 




m 

iiii 

m 

ill! 

iiii 

ini 

l 

III! 

III! 





■ 


:ii 



W 


m 

31 



: 


: 

: 


m 

i 

l 




i< 




mnmumn 


r» 







E 





US 




»i 






B» 











nil 


111 ! 


jSI 






II 




: 







i 


: 


■ 

‘ii: 

ill 


::!i 

:: 



nil 

ilii 

ill! 




T 1 















B 

Bi 

m 

m 

B 

m 


m 

m 

m 

m. 

B 



__ 

iiii 

iiii. 


iiii 


Iiii 



ill! 

Hi! 


Hi' 






ii 




: 




: 


, 

iiii 





m 

a 

m 

m 

a 

m 

a 

iiii 




jjn 

a 

a 

m 

m 

a 

[a 

a 

a 



' 

ft 






1 


• 



lL 

F 


ill! 

W 

p- 

iiii 

iiii 


Hj: 


£? 


a 

a 

ra 

ra 

I 

m 

i 

i 


11 

B 

Bl 

ii 

a 

B 

Bfl 

H 

■ 

BB 


« 

E 



- 









m 

a 

3 

ra 

3 

■ 


i 

8 

■ 

Mil 

M 

n 

Bfl 

1 

■ 

HH 

BM 

1 

* 

m 

4 

1 

1 

I 

i 

1 

a 

a 

s. 

s 

1 

r 


| 

1 

- 

1 

i 

1 

- 


I 

| 

I 1 


f 

l 


i 

i 

i 

a 

i 

- 


a, deg 


O -4.0 
□ -1.7 
O 0.6 
A 1.7 
Cl 2.9 
E 4.1 
a 5.3 
o 7.8 



1 1 — l — l 1 i 1 I L—i I ' ■ I I .> 1 I I i — -i 

0 1 2 3 4 5 6 7 8 9 


P t, j/ p » 


(b) M = 0.80. 


Figure 13.- Continued. 
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Figure 13.- Continued. 


105 


c 


D 


O 

Q 

fck 


b. 

A 

o 

□ 

o 


.07 


n 

1 

111 


1 

II 

a 

I 

a 

a 

B 

i 

I 

1 

Ii 

I 

!! 

1 

m 

I 

IH 

IH 

I 

m 

11 

1 

fl 

!S 

IS 


1 

1 

IS 

IH 

1 

S 


IB 

IH 


I 

I 

1 

i 

ss 

I 

ill 

H 

m 

x: 

is 

m 

ii 

m 

Ii 

IS 

ii 

p 

ii 

m 

1® 

1 

II 

11 

il 

IH 

m 

1 

a 

S 

m 

m 

s 

I 

& 

1 

IS 

IS 

1 

S 

i 

IS 

UB 

S 

I 

IS 

m 

il 

IS 

IS 


1 

S 

m 

s 

IS 

a 

IS 

IS 

m 

s 

I 

li 

IS 

m 

il 

il 2 

il 

iH 


i 

1 

1 

E 

1 

5l 

(1 

m 

i 

1 

1 

f 

1 

1 

1 

Ii 

M 

il 

i 

II 

11 

’I 

IS 

| 

IH 

IH 

m 

s 

m 

m 

I 

IS 

IS 

IH 

a 

il 

i 

IS 

11 

m 

s 

IS 

II 

i 

IH 

IS 


1 

i 

m 

IS 

ifl 

m 

m 

fl 

m 

fl 

m 

Ifl 

rnti 

(SB 

Ifl 

m 

ifl 


i« 

81 

ii 

IS 

is 






11 

11 

il 

1 

il 

H 

1 

IS 

i 

s 



i® 

IS 

s 

is 

s 

IS 

s 

il 


S 

i 

m 

FT 



7 


V, 










Hi 


ML 


II 

m 

m 

is 

H 

1 

s 

m 


H 

is 

IS 

s 

il 

s 

11 

m 



1 

m 

\m 

IS 




w 

1 

a, deg 









IS 

ii 

1 



IS 

iH 

B 

H 

m 

s 

s 


IS 

IS 

IS 

s 

IS 

1 

IS 

s 

Is 


s 

m 

IS 

IS 


— 



z 







:. 


I 

B 

1 


k 

IS 

IS 


1 

IH 

m 

m 


m 

m 

IS 

s 

IS 

m 


m 

111 


m 

s 

!H 

m 

w 


nr 

T 

t 

O *4.0 









EH 

' r 

m 



il 

; 'S 


H 

IS 

m 

i 


m 

Eli 

IS 

1 

IS 

ii 

IS 

B 

El 


FT 

Mr 

FT 

W 














t 

i. 

s. 


i 


i§§j 

M 

n 

11 

m 

i 


i 

11 


fl 

1 

FT 

: 

- 

m 


m 

H 

m 

m. 

11 

IS 

nr 

: 

r 

□ “1. ( 
O 0.7 





lih 




1® 

ii 

1 


i 

ii 

il 

9 

m 

il 

m 

i 


i 

11 

■Pi 

fl 

m 




m 


m 

1 

m 

!1 

I 

Sa 



l 











1 



is 

w 

EH 

m 

11 

H 



i 

m 

| 

fl 

IS 




m 



81 

H 

ifl 

m 

Efl 

HI 

11 

A 1.9 









IH 

m 

ii 


ME 

is 


Eii 

m 

El 

i 



i 

m 

s 

Ii 

m 




m 



m 

m 

fl 

m 

I 

H 

fl 

l 

k 3.1 
b 4.3 






EH 

IS 


Ik 

Ei 

Si 


ii! 


Si 

H 

i 

El 



m 

i 

ii 

i 

El 

m 




i 



m 

m 

fl 

i 

fl 

m 

fl 

= 






a 

88 

IH 


EH! 

I 




El 

m 

i 




i 

i 

m 

i 

m 

m 




m 



m 

s 

El 

i 

i 

A 

I 

I 

n 

m 

m 

m 


H 

1 


EH 

1 

B 


m 

m 

II 

m 

i 

I 



m 

i 

m 

i 

i 

m 




s 

s 


m 

m 

m 

m 

m 

Eli 

: 

: Q 5.5 

1 

■M 

EH 

EH 


m 

fl 

88 

EH 

1 

a 

1 

i 

si 

1 

m 

i 

1 



i 

i 

m 

m 

m 

s 




eH 

m 


m 

m 

i 

a 

m 

.. r 

17 

I 

O 8.0 

I 

£1 

EH 

i 


l 

EH 

m 

ii 

I 

il 

a 

a 

1 

a 

il 

i 

m 


88 

m 

m 

m 

m 

m 

i 




1 

m 

li 

i 

m 

m 

m 

- 

“ 

rl‘ 

l 

! 

m 

H 

a 


a 

m 

m 

m 

EH 

E® 

n 

m 

m 

m 

m 

~ 

* 




r 


7 

. ■ 


- 


- 




a 

ia 

a 

gig 

a 

m 

M 

7: 


H 

a 


m 


18 

H 

i 

m 

m 

Si 

88 

H 

as 

1 

m 


i 

i 

1 

m 

« 

m 

m 

i 

m 

H 

il 




IH 

1 

m 

a 

M 

a 

88 

1 

1 


88 

11 

88 

H 



88 

9 

m 

i 

s§ 

m 

1 

El 




Si 

m 

m 

m 

i 

m 

i 

n 


a 





IH 

a 

i 

a 

m 

m 

a 

m 

m 


m 

i 

1 

I 

1 


1 

1 

i 

i 

m 

i 


:L: 





m 

m 

i 

m 

1 

i 

m 

'88 

n 






a 

m 

a 

m 

i 

a 

m 

1 



a 

m 

m 

88 

IS 

m 

H 

m 


§§ 

m 


kiii 





m 

i 

i 

i 

i 

m 

in 

:r 

: 





il 

a 

m 


H 

A 

B 

a 

fl 


i 

1 

H 

g 

i 

1 

g 

i 

i 

i 

Si 

M 

H 

il 

1 


m 

HI 

i 

m 

m 

m 

i 

i 

fl 

■ 

m 

m 




m 

a 


li 

m 

m 

A 

i 



a 

88 

88 

88 

a 

a 

88 


1 

i 

i 

H 

! f}(; 

il 

1 

fl 

ii 

ii?= 

- 

i 

i 

i 

i 


fl 

1 

h 

m 




i 

m 

m 


& 

i 

I 

a 

-7 


| 

1 

n 

| 

I 

i 

s 

B 

i 

i 

fl 

I 

w. 

&ssi 

i 

i 

B 

I 

L3 

i 

I 

i 

i 

i 

S 

■ 

■ 

1 

1 

1 

i 


IP 

a 

a 

a 

m 

i 

a 

i 

m 


m 

1 

i 

1 

I 

nm 

H 

s 

1 

tm 

i 

1 

a 

i 

i 

OB 

i 

K5 

i 

ra 

HI 

‘Mil 

M 

iSi 

HI 

•Bfi 

ii 

m 

m 

1 

s 

m 

1 

fl 

m 

fl 

M 

m 

8S 

1 

M 

1 

l 

i 


B? 

fl 

BS 

m 

HI 

m 

HI 

M 

- 

i 


m 

m 

i 

a 


i 

a 

m 

H 

H 

If 

M 

88 

m 

g 


m 

m 


B 

1 

m 

1 

& 

i 

1 

i 

fl 

1 

fl 

i 

m 

M 

m 

m 

m 

m 

m 

i 

m 

m 

m 

m 

fl 

m 


| 

1 

i 

i 

g 

g 

S 

1 

i 

g 

i 

H 



i 

fl 

i 

m 

m 

88 

i 

i 

fl 

1 

fl 

Si 

m 

m 

m 

1 

m 

i 

i 

m 

m 

m 


i 

m 

m 


a 

m 

m 

m 

88 

m 

88 

Hi 

H 

88 

a 

M 



m 

m 


i 

i 

m 

m 

m 

fl 

fl 

fl 

m 

m 

a 

fl 

m 

a 

a 

a 

a 

a 

m 

8 


M 

m 


fin 

i 

_ 

ii 

ilii 





ii:i 

•i; 

.. 





_ 

IhE 



- 

K 


: 

:: 

a 

Ilii 

ii 

- 



:::e 



- 

7 

a 

a 

m 

a 


11 

4111 

iiii 

44 






ilii 

iik 

ik 

k 


k 

k 


m 

a 


i 

1 

fl 

m 

fl 

m 

1 

m 

i 


m 



:E 

m 

m 

a 

m 


fl 


m 

m 


P 


TTfT 

rr T1 

TTx 

rrrr 

m 

m 

pa 

IBB 

EBfi 

m 

m 

m 

m 

m 



m 

Mg 

m 

3t 



m 

... 

“ 




m 






ii 


fl 

M 

fl 

fl 

fl 

m 

m 

m 

m 

$$ 

1 

m 

38 

M 

1 

1 

88 

881 

m 



1 

fl 

M 

fl 



m 


m 


m 


i 

S 


5 

i 

i 



1 

88 

i 

1 

l 1 

1 

s 

B 

i 

m 

IE 

B 

m 


1 



1 







fl 

m 


a 

a 





a 

as 


a 

a 

a 

m 


a 

88 

fl 

H; 

Hi 

H 

m 

88 

H 

88 

He 

19 

H 


1 



1 





IE 


m 

i 


m 

Mi 





m 

i 


m 

m 

m 

i 


1 

1 

1 

§ 

HE 

B 

Bi 

1 

88. 

88 

He 

88 

I! 


1 



li 





1 


BS 

m 


Mi 

a 





m 

pi 


1; 

a, 

m 

m 


a 


m 


m 

Hi 

H: 

M 


{*£ 

Mi 

m 

m 


M 


E 

m 





m 


m 

BB 

: 

mi 

m 






ii 




S' 

a 


m 

1 

HE 

Mi 

m 

HE 

HE 

m 

i 

I 

m 

m 

m 


1 



ii 





! 


Hi 

fl 


Ie 

m 





il 

HE 


i 

i 

PE 

a 


m 

m 

HE 

Hi 

Hi 

Mi 

HE 

1 

Hi 

H 

HE 

m 

m 


1 



ii 





E 


mi 

m 


1 

i 





m 

Wi 


a 

m 

flE 

i 


m 

Hi 

Hi 

HE 

m 

HE 

Hi 

i 

m 

m 

HI 

m 

HE 

1: 

1 



m\ 





1 


IE 

i 


IE 

a 





m 

li 


m 

m 

II 

i 


ai 

Hi 

Hi 

Hi 

HI 

Hi 

HI 

Hi 

Hi 

1 

HI 

m 

Hi 


m 



m 







li 

HE 


1; 

m 





m 

IE 


fl: 

i 

HI 

1 


i 

Hi 

ai 

38! 

Hi 

Hi 

Hi 

HE 

Hi 

HE 

Hi 

8 

HI 

IS 

i 

1 


Ssi 



: 


1 


11 

IE 

m 

11 

m 





fl! 

fl! 


m 

M 

Sj 

a 


Ik 

1 

k 

S3 

m 

m\ 

HI 

HE 

HI 

HE 

Hi 

Si 

HI 

11 

m 

i 


ii 





j 

i 

11 

IE 

m 

fl 

m 





M 

m 

! 

is 

ii 

M 

i 


ffi 

i 

ai 

H! 

J 

1 

HI 

Hi 

•Hii 


il 

I 

L 

EiE 

i 

:: 


HI 




! 


! 

HI 

He 

Hi 

I 

i 





m\ 

Ml 

1 

ii 

fli 

li 

H 


m 

Ml 

Ml 

Eggl 

Hi 

gggl 

HI 

pi 

1 

HI 

SHI 

HI 

391 

HE 

Ml 

HI 

BB! 

HE 

m\ 

1 

HI 

Ml 

HI 

a«: 

m 

el 

m 

BA 

m 

m 


Hi 

HH! 


Mi 

HI 

1 

i 

I 

Hi 

mm 

Hi 

Hi 

H 

m 





HI 

Ml 

1 

Hi 

li 

m 

m 


Ml 

m 

Ml 

Hi 

Ml 

Hi 

Hi' 

PJi 

■ ml 

Hi 

BE! 

HI 

Era! 

HI 

Ml 

HI 

8131 

HI 

3Stl 

HE 

i 

Si 

gHI 

Hi 

m 

M 

38 


□#! 

HI 


Mi 

HI 

Ml 

m 

1 

! 

i 

! 

m 

HI 

Ml 

Hi 

li 

1! 

HI 

HI 

H 

m 


i 

i 

i 

ii 

Si 

HI 

1 

■Hi 

~r 

© 

- 


.. 

M 

in 

i 

Hi 

Hi 

Hi 

Hi 

Hi 

Hi 

HI 

HI 

HI 

m 

1 

38 

m 

S 1 

HI 

HI 

He 

1 

Hi 


m 

HI 

HI 

HI 

H 



i 


i 

i 

i 






m 

Hi 


Hi 

HI 

HI 

HI 

HI 

Hi 

Hi 

HI 

Hi 

Hi 

m 

m 

m 

Hi 

Sfl 

HI 

Hi 

H! 


m 

I 

m\ 

HI 

Hi 

HI 

HI 

Hi 

HI 

HI 

HI 




*rff 

ED 



HI 

HI 

H 

HI 

M 

M 

7 

- 


Hi 

Hi 

HI 

Hi 

rs 


H 

HI 

Hi 

HI 

HI 



m 


HI 

HI 

HI 

m\ 

Hi 

HI 

Hi 

Hi 

HI 

HI 

mi 

a* 

HI 

HI 

m 


38 

Hi 

Hi 

mi 


1 

HI 

Hi 


I:: 


J 




E 




M 


Lh 

I 


M 

^E'E 

Hi 

HI 

Wi 

Hi 

Hi 

HI 

Eli 


mm 


m\ 

11 

m 


1 

HI 

1 

Hi 

Hi 

Hi 

HI 

HI 




1 

H 

H 


L 




I 



I 

1 


:E 

J 

T1 

a 

a 


a 

1 

a 



Hi 

li 

H 


il 

HI 

HI 

Hi 

Hi 

HI 

Jl 

-_i 





11 

HI 

Hi 

Hi 




HI 

HI 

HI 

HI 

HI 

Hi 

Hi 



-I 

in 

HI 

,:1 

la 

m 


1! 

ii 

m 


0 

1 

2 

3 


4 

5 6 7 

8 




l 

0 


p t.i/ p ~ 


(c) Continued. 
Figure 13.- Continued. 


106 


1 

s 


Si 

IS 

s 

s 

IS: 

m 

i 

m 

s 

a 









a 

m 

a 

m 

a 

iiii 

a 

a 

m 

a 

a 

| 

as 

m 

m 

■ 

■ 

m 

S 

S 

ii 

IH 

n 

s 

m 

m 

s 

m 

s 

a 









a 

m 

s 

ii 

a 

a 

a 

a 

a 

a 

a 


aa 

u 

a 

m 


i 

a 

s 

SI 

IS 

s 

S 

IS. 

s 

m 

1 











a 

s 

s 

m 

a 

I 

a 

a 

m 

a 

s 

I 

a 

a 

a 

a 

m 

a 

s 

1 


S3! 

ll jp 

s 

B 

IS 

p 

m 

d 

P 

a 




5 





a 

s 

Effl 

m 

s 


a 

ms 

a 

3Eg 

m 

gp 

m 

H 

a 

a 

Si 

a 

s 

a 

&< 

Si 

8S 

s 

m 

!S 

s 

m 

i?2 

s 

a 



a 

a 

a 

a 



B 

a 

iili 

ilii 

a 

S 

a 

a 

m 

& 

a 

a 

a 


a 

a 

a 

a 

i 

M 

m 

SI 

B 

jjjg 


is 

g§ 

s 

S 

Hi 

a 



a 

s 

a 

s 



a 

s 

H 

a 

a 

£ 

a 

a 

1 

a 

a 

|s 

1 


a 

wj 

a 

i 



m 

.i. 



M 




s 




| 

a 

a 

s 



a 

m 

E 

m 

a 

a 

a 

a 

m 

a 


a 

1 

1 

a 


i 

a 

m 

I 


it 




M 




3ffl 

SL 


: 


s 

:: 




a 

m 

- 

s 

iii! 

a 

a 

a 

a 

m 

i 

m 

a 

a 


1 

$g 

a 

m 

m 

m 

Hi 

IS 

s 

a 

IS 




i 

s 



S 

a 

m 

m 

M 

m 

m 

m 


m 

m 

83 

m 

S3 

m 

m 

m 


m 



8i8 

«BI 

a 



1 

mi* 


s 

B 

IS 




a 

a 

. 


a 

b 

m 

S 

1 


m 

i 

■ 


s 

I 

1 

I 

m 

■ 

B 

i 

1 

i 


B 

a 

a 

i 



Ml 

m 

jin 


1:1: 

ilii 







01 

m 

s 

S 

s 

a 

a 

s 

m 

m 

m 

m 

iii 

m 

3£2£ 

3f§ 

m 


H3 

a 

m 

s 

a 

S- 



l&S 

SIS 

— 

nr 

jm* 

TTT! 

nr 

m 

rr 

~ 




S 

a 

a 

m 

s 

s 

a 

s 

a 

a 

a 

S 

1 

in 

■ 

§1 

E 

1 

i 

i 

a 

i 

| 


ill 

'fc r 

iiiS 

iili 

ill 

IS 

mu 

BW 

ii 

HU) 


m 

me 

LL 

S 

ntn 

i 

\ Hi 

i 

S 

I 


i 

i 

» 

1 

ii 

i 

i 

a 

■ 

Ml 

m 

a 

m 

a 


m 

HHI 

IS 

1 

«s 

n 

| 

1 


-nr 

jin 

Hr 

tme 

is 

i 

tttt 

m 

is 

~ 

i 

MS 

S 

:ra 

s 

i 

i 

Ttfr 

- 

i 

tttt 

Hr 

i 


tttt 

~ 

ttt; 

1 

Hr 

m 

a 

m 

lii 

ms 

s 

m 


ffi 

a 

a 

a 

a 

BSJ 

TP 

1 

m 

S 

m 

Si 

mm 

tttt 


4 T 1 

nr 

nr 

*rr 

rjrj 

rr 











: 


I 



HH 

it 


ill: 




i- 

in; 

r 




>>jr 








F 





s 





a 

a 

m 

a 

a 

m 

a 

a 

as 

m 

m 

a 

a 

a 

S 


s 

- 








L 

; : 







* 






1 

r 









$ 

i 



a 

1 

a 

Si 

m 

m 

Si 

■ 

m 

1 

is 

s 




1 


a 




s 


















a 

B 

m 

Si 

s 

H 

Si 

|1 

§ 

_ 

ti 

- 




s 




Si 


I 




rr 







a 

m 

m 


i 

a 

a 

a 

i 

m 

Si 

m 

m 

in 

meat 

me 

m 

tttte 


ttttOi 

am 

wa 

T- 

!TT 

MW 


tu 

tttt 

as 


aa 

5JS 

m 

KM 

rai 

fSi 

ae 

mu 

a 

s 

s 

sc 

iss 

a 

m 

a 

a 

m 

m 

S 

H 

11 

L ’ M 

m 

m 

IS 

i 

m 


a 

gg 



s 

a 

a 

a 



a 

II 

m 

m 



m 

m 

a 

a 

m 

a 

a 

m 

m 

s 

a 

m 

1 

I 


H 

n 

L: 


M 

: 

j 

Hi! 





a 

m 

H 

m 



a 

s 

a 

m 

m 

a 

H 

m 

m 

a 

m 

m 

a 

a 

a 

a 

a 

a 

Si 

m 

m 

SJ 

IS 

IS 


iS 

s 

m 

jggi 

i 

11] 

ii 

iiii 

1 


i 


ii 

ii 

a 

a 

m 

m 

m 

m 

a 

m 

a 

a 

a 

a 

a 

a 

i 

m 

a 

s 


a, deg 

O -4.0 

□ -1.7 
O 0.7 
A 1.9 
fcv 3.1 

k 4.3 

□ 5.5 
O 8.0 



0 1 2 3 4 5 6 7 8 9 10 


p t, j/ p » 


(c) Concluded. 
Figure 13.- Continued. 
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(d) M = 0.95. 
Figure 13.- Continued. 
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(d) Concluded. 


Figure 13.- Continued. 
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(e) Continued. 
Figure 13.- Continued. 
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Figure 14.- Variation of longitudinal aerodynamic characteristics with 
jet total-pressure ratio at x e /c = 0.1 0, y/(b/2) = 0.46, and 
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(a) Concluded. 
Figure 14.- Continued. 
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Figure 14.- Continued. 


124 



o 



- 3.7 

- 1.4 

1.0 

3.4 

5.9 


(e) Concluded, 


Figure 14.- Concluded 




m 

a 

a 

a 


Wtt 

m* 

WH 

m 

AS 

m 

m 

m 

m 

m. 

Sf* 

m 


m 

m 

m 

ss 

a 

m 


a 

a 


a 

a 

a 

a 



a 

a 

a 

a 

a 

a 


tttu 




1 

» 

1 

a 



i 

a 

m 

B 

m 

n 

B 

si 

B 

SI 


II 

a 

a 

a 

a 

IS 


a 

a 

i 

m 


a 

a 

a 

m 



a 

a 

a 

SI 

m 

si 

m 

m 

a 

a 

b 

jgg 

in 


m 

m 


III 


m 

B 

m 

a 


a 

H 

m 

a 


m 

a 

a 

a 


a 

1 

a 

a 



IS 

a 

a 

SI 

M 

a 

m 

m 

m 

B 

m 


m 

gfjj 

B 

B 


B 

a 

m 

m 

m 

m 


a 


a 

a 


a 

a 

a 

m 


a 

a 

m 

a 



m 

a 

a 

|lj«5 

a 

IS 

3S 

a 

a 


m 

ii 

m 

m 

m 

B 


a 

a 

a 

a 

a 

a 


a 

a 

a 

a 


a 

a 


a 


a 

a 

a 

a 



a 

a 

a 

is 

IS 

a 

m 

m 

m 

§ 

m 

n 

B 

§ 

m 

if 


a 

IS 

a 

m 

a 

Si 


m 

m 

m 

a 


a 

m 

a 

a 


a 

a 

a 

a 



a 

a 

m 

ii 

m 

a 

a 

ii 

a 

§§ 

m 

atii 

CEC 

a 


i 

B 


a 

m 

a 

a 

m 

a 


a 


a 

a 


a 

a 

a 

a 


a 

m 

m 

a 



a 

m 

a 

§§ 

a 

a 

a 

b 

a 

B 

B 


a 

SI 

m 

B 


a 

a 

a 

Si 

a 

a 


a 

a 

a 

a 


a 

a 

a 

a 


a 

a 

a 

a 



a 

a 

a 

a 

ii 

a 

a 

a 

B 

a 

a 

m 

B 

SI 

1 

| 


B 

a 

ii 

si 

il 

a 


a 

Si 

ii 

a 


a 

a 

a 

m 


IS 

m 

a 

m 



a 

m 

a 

is 

a 

a 



m 

p 

313 


m 

ag 




88* 

p 

m 

m 

w 

p 



si 

m 

BS 


m 

a 

a 

a 


a 

a 

m 

SI 



a 

SI 

a 

a 

a 

a 



m 


i 

§§ 

H 

IP 

i 

1 


a 

i 

B 

a 

a 

a 


i 

a 

Ii 

IS 


a 

a 

a 

a 


m 

a 

a 

a 



a 

a 

si 

Si 

a 

ii 



m 

•§§ 

B 

§§ 

m 

SI 

m 

B 


a 

a 

a 

a 

a 

a 


a 

a 

Si 

a 


a 

m 

m 

a 


a 

a 

m 

a 



a 

a 

a 

fgf 

m 

a 



a 

B 

m 

B 

m 

B 

B 

B 


a 

a 

m 

m 

a 

m 


a 

a 

a 

a 


SI 

a 

a 

a 


a 

a 

a 

a 



a 

a 

a 

jjgj 

a 

m 



m 


m 

B 

s 

Jgg 

§§ 

B 


a 

a 

a 

a 

a 

a 


B 

a 

a 

a 


m 

m 

a 

a 


a 

a 

m 

a 



a 

m 

a 


a 

Ii 



m 

» 

a 


ttw 



8» 


ss 

g 

um 

am 

ttm 

S5 

g 


m 

a 

am 

am 



M 

m 

a 


a 

a 

m 

a 



a 

a 

a 

SI 

a 

m 



B 

m 

B 

a 

m 

{fjl 

i 

i 


m 

a 

B 

» 


i 


a 

a 

I 

I 


i 

m 

SI 

a 


a 

a 

a 

a 



a 

a 

a 

H 

a 

a 



B 

i* 


H 

not 

mu 

mu 

ttM 


Uf; 


mu 

mu 

mr 



£H 

253 


HH5 


5!# 

pg 

a 

a 


a 

a 

a 

a 



a 

a 

a 

IS 

m 

a 



m 

B 

|| 

§§ 

i 

i 

i 

i 


i 

i 

il 

i 

B 

ri 


I 

a 

i 

I 


s 

si 

a 

a 


a 

a 

a 

a 



a 

m 

m 

B 

I 

a 

i 


H 


m 

a 

m 

B 

m 

m 


m 

a 

a 

SE 

a 

a 


Si 

m 

a 

a 


ii 

a 

a 

ii 


a 

Si 

m 

a 



a 

a 

a 

!p 

Si 

a 

I 


a 

H 

H 

m 

m 

a 

as 

a 


a 

a 

a 

m 

a 

a 


a 

a 

B 

a 


m 

m 

a 

a 


a 

a 

a 

a 



ia 

a 

a 

a 

a 

a 


0 1 2 3 4 5 6 7 8 9 10 

Pt,j/fc° 

(a) M = 0.60. 


Figure 15.- Variation of longitudinal aerodynamic characteristics with 
jet total-pressure ratio at x e /c = 0.82, y/(b/2) = 0.46, and 

z w /d N = 1.63. A/B; 6 f = -10°. 
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Figure 15.- Continued. 
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(c) Concluded. 
Figure 15.- Continued. 
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(d) M = 0.95. 
Figure 15.- Continued. 
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(d) Concluded. 
Figure 15.- Continued. 
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Figure 15.- Continued. 
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(b) Concluded. 
Figure 16.- Continued. 
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(c) Concluded. 


Figure 16.- Continued. 
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(d) M = 0.95. 
Figure 16.- Continued. 
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(d) Concluded. 
Figure 16.- Continued. 
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(e) M = 1.20. 
Figure 16.- Continued. 
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(a) M = 0.60. 


Figure 17.- Variation of longitudinal aerodynamic characteristics with 
jet total-pressure ratio at x e /c = -0.69, y/(b/2) = 0.58, and 

z w /d N = 1.60. A/B; 6 f = -10°. 
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Figure 17.- Continued. 
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(b) M = 0.80. 
Figure 17.- Continued. 
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(b) Concluded. 
Figure 17.- Continued. 
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(c) Concluded. 
Figure 17.- Continued. 
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(d) Concluded. 
Figure 17.- Continued. 
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(e) Concluded. 
Figure 17.- Concluded. 
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(a) M = 0.60. 

Figure 18.- Variation of longitudinal aerodynamic characteristics with 
jet total-pressure ratio at x e /c = 0.17, y/(b/2) = 0.46, and 

z w /d N = 1.75. A/B; 5 f = -10°. 
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(a) Concluded. 
Figure 18.- Continued 
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(b) M = 0.80. 
Figure 18.- Continued. 
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(b) Concluded. 
Figure 18.- Continued. 
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(c) Concluded. 
Figure 18.- Continued. 
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(d) Concluded. 
Figure 18.- Continued. 
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(e) Concluded. 
Figure 18.- Concluded. 
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(a) M = 0.60. 

Figure 19.- Variation of longitudinal aerodynamic characteristics with 
jet total-pressure ratio at x e /c = -0.17, y/(b/2) = 0.46, and 

z w /d N = 1.25. A/B; $ f = -10°. 
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(a) Concluded. 
Figure 19.- Continued. 
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Figure 19.- Continued. 
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Figure 19.- Continued. 
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Figure 19.- Continued. 
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Figure 19.- Continued. 
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p t, j/ p °° 

(a) M = 0.60. 

Figure 20.- Variation of longitudinal aerodynamic characteristics 
with jet total-pressure ratio at x e /c = -0.17, y/(b/2) = 0.46, 

z w /d N = 1.50, and non-A/B. 6f = -10°. 
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Figure 20.- Continued. 
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Figure 20.- Continued. 


180 



O -1.7 



Pf, j/Poo 


(c) Concluded. 

Figure 20.- Continued. 


181 



I 

H 

m 

m 


~~ 

sn 

HIM 

jM 

m 


m 

88 ! 


88 ! 

m 



£ 

BH 

nn 

nrr 


ST 

nn 



HTTr 

: : 

TTTT 

m 

m 

m 


IfflHB 

II 


m 


1 

si 

In 

m 

ii 

a 

1 

ijfi 


:|s{ 

i 

B 

it 

H 

i 

i|gj 

sit 

a 

i 

1 

iB 



:n 

y\ 



H 

m 

1 

- 


gg 

m 


"rim 

ifflffll 

il 

B 



m 

. 

HP 

m 


IB 

ii 

H 

i 

ill! 



i 

m 

■ 

ii 

89 

18 

98 

1 

H 

SI 

a 

m 




I: 

a 

mi 


mm 

iiSSnH 

gi 

ffl 

§8 

■ 

m 

w 

m 

Si 

ISIS 


si 

H 

m 

ii 



1 

■ 

1 

Hi: 


ill: 

y* 

1 

u 

1 

it: 






m 

H 

ii! 


ifflffll 

ll 

H 

US 

Si 

!H 

1 

i 

m 

ill 

i i*j: 


•si? 

M 

w 

IS 

98 

19 

iiii 

89 


91 

18 

Hn 


1 

Si 

ffi 

m 

H 

m 

Ii 

IP 


iiii 

; H 


ifflffll 

1 1 

1 

II 

1 

m 


m 

& 

HI 



[•ii 


Si 

38 

H 

H 

HP 

B 

m 

m 

gg 

ii:i 

Jj 


H 

i 

m 

H 

H 

1 

1 


•ii- 



iffliss 

ijl 

ii 

H 

1 

!ra3 

m 

m 

H 

Hi 



j!a 

i 

18 

m 


89 

m 

f-Sg 

18 

81 

■ 

4 !; 


£9 

m 

1 

B 

m 

81 

m 

18 

TT 



r“a 



m 

n 

m 

n 

m 

m 

m 

18 

m 

98 

US 

mm 


ii 

M 

i 

m 

m 

H 

m 

m 

■m 


H 

am 


SI 

gs 

H 

|i|i 


tj 

89 

iug 

B 

ma 

I 

m 

ll 

Ira 

i 

m 

IS 

Bffl 


Si 

ffifi 

iiii 

ii 

i 

4 

1 t . j; 

_ 

z 



A 

Ini 

frti 


S 

f ifti 

7f 

if 


HP 

fii 

1 

| 

ii 

H 

H 

jyg 

St 

- 


■ 

1 

1 

ll 

1 

Ii 

mu 

■ 

HH 


f 

J, 

iiii iiii ii 


M 

mi 

i 

IH 

■Hi 


m 


SiS 


p|| 


ii: 

i 

v. 


Pi; 

s 

IS 

H 

m 

Hg 

98 

|| 


| 

!H 

98 

iiii 


::h 




Bffl 

ifflffll 

11 

H 

H 

m 

m 


' 

m 

SIS 

IH 

SI 

||fi 



B 





m 

Si 

H 

m 

m 


H 

1 

IH 

H 

ill; 


Hii 




mm 

Ifflfflffi 

il 

B 

Si 

m 

E 


m 

is 

sin 

IH 

n 

H 

m 

H 

as 

H 

a 

IS 

5 

98 

Si 

89 

H 

98 

m 

m 

I 

m 

m 

m 

m 

a 

m 

m 


IHffl 

fflffl! 

ll 

B 

9 

m 





Si 

TT 

1 


m 

m 

mm 

am 

m 


JBl 

m 

m 

IBB 

m 

iSB 


R9: 

>ea 

m 

m 


■‘jR 


m 

ISfi 

am 


m 

m 

m 

m 

m 

B 

9 


m 

m 

H 

AS 

HI 

118 

a 


9 

1 

■ 

■ 

B 

ii 

s 

H 

i 

2 

IS 


1 

i 

i 

I 

1 

i 

1 

@ 

M 

1 

i 

a 

183 

q 

1 


m 

y 



M 




am 

m 

tS 

M 

m 

m 

aat 

881 

m 

m 

fett! 

m 


m 


M 


m 

sts 

m 

SIS 

SB 


ss 

ws 

m 

g 

a 

m 

m 

m 

m 






as 

m 


m 

1 

h 

SB 

I 

H 

1 

H 

m 

98 

m 

I 

m 

1 






3 

fflffl 

fflffli 

il 

B 

m 

m 

i£ 

ii 

H 






jgfi 


H 

BB 

B 

89 

i 

1 

i 

B 

89 

Si 

98 


1 








g 

fflffl 

Ifflffll 



m 

i i 

1 

■ 





ii 

H 


H 

H 


III 

H 

I 

H 

B 

1 

p 

98 

m 

i 

m 





:i;. 


1 


ifflffll 

3 



SI 


i 

m 


: 

j :jr 


ii 

m 

H 

ii 

m 

H 

i 

B 

i 

&§ 

S 


B 


m 

ffi 

Hi 








Hj^jH 

jjiJjiUj:: 

| 



Si 

IS 

m 

1 

m 

SIS 


7 



H 

H 

H 

M 

89 

ii 

89 

I 


51 

i 

m 

IS 

I 

11 



m 

H 

n 


H 

Mm 

ll" 

a 



m 

ll 

SI 

m 

IS 

US 



::: 

ll 

H 

§§j 



IP 

89 

m 

i 

i 

98 

98 

B 

89 


ii 



a 

m 

m 

si 

gc 

mm 


a 

SI 

m 

p 

IH 

H 


H 

HI 




H 

i 

H 

« 

i 

ii 

m 

SI 

H 

n 

m 

m 

m 

2 

H 

m 



Si 

ii 

a 

B 

I 

ii 

m 

5 

m 

il 

m 

n 

tjsj 


US 


ii 

ii 

m 

i 

m 

m 

IS 

H 


98 

91 



89 

dm 


|| 




ill 

H 

1 

i 

I 

Bffl 

m 


□ - 1.6 




jA“ 


182 


(d) M = 0.95. 
Figure 20.- Continued 
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Figure 20.- Continued. 
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(e) Concluded. 
Figure 20.- Concluded. 
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(b) Twin engines over wing. 
Figure 21 Continued. 


00 







MEASURED LIFT 
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Figure 23.- Measured and predicted wing-body lift coefficients at 
M = 0.90, x e /c = -0.17, y/(b/2) - 0.46, and z w /d N = 1.50. 
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Y/( B/2 )= 0 . 000 
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Figure 24 
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M = 0.90/ a = 4°/ without jet nacelles. 
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- Predicted longitudinal pressure distributions. 






Figure 24.- Continued 
















Figure 25.- Comparison between experimental and theoretical pressure 
coefficients at M = 0.90, a = 4°, jet off, Xg/c = -0.17, 
y/(b/2) = 0.46, and z w /djj = 1.50. 
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